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Public Health

Public health fulfills society’s interest in assuring
conditions in which people can be healthy.
-- |IOM (1988)

Public health is one of the efforts to protect,
promote and restore the people’s health. It
combines sciences, skills and beliefs to maintain

and improve the health of all the people through
collective or social actions”.

--J. Last Dictionary of epidemiology (2001)



Weather Forecasting

Galveston, TX



Drought & Flooding

NOAA 2005



Loss of Agricultural Resources
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Infectious Disease

 Vector-borne/Zoonotic
diseases: Pathogen
primarily resides in a
second species and is
transmitted to humans for
example, rabies, malaria,

Lyme disease

e Up to 75% of newly
recognized diseases

e Can affect 100’s millions

ENVIRONMENT

annually; millions of
deaths




Goal of Disease Forecasting

ldentify leading environmental indicators of
changing levels of disease risk (over time
and/or space)

Characterize effect of time/space scale

Monitor/evaluate for targeted intervention(s)
as needed

Long-term: Reduce costs of implementation
while maintaining or improving health



Bubonic Plague: U.S. CDC

Counties with Plague Postive Sample
1970 - 1998
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Dynamics of Vector Populations Respond to
Short-term Patterns of Environment

“We’'ll get lots of mosquitoes if we got
rain a few weeks ago.”

“A few weeks” isn’t clear enough. Or
Is 1t? Could that be ‘real’?
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Leading Environmental Factors Predict Mosquito
Abundance

y(t) ~ Pois(A(t))

log(A(t)) = B, + B,PRCP + B,TMIN + B,CLDD + B,MNTD + B.MNRH +B,PRCP + B,FLOW
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Dengue Forecasts: U.S. CDC
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dengue incidence. Points represent the estimated proportional
increase in dengue inddence for am inoese in monthly temperature
{1} or precipitation {1 mm} in each munidpality at each lag imonths).
Al lagged weather varables were induded in the regression model
simultaneoudy. Municipalities are ordersd by mean average tempera-
ture or precipitation, low to high (left to rightl. Black bars indicate the
95% oredible interval for each estimate based on 1,000 models, one for
each conditional simulation of weather data.
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Figure 3. Spatial effects of climate on dengue incidence. Colors
represent the relative strength of the cumulative asodation between
maonthly terperature and predpitation in each mumnicipality. This is
caloulatad 2= the cumulative =ffect of 3 150 increazz in mezan manthly
temperaturs on dengue inddence in the cument and two subsequent
months and of a 1 mim increase in precipitation on demgue incidence in
the twa follawing months.

doi:10.1371 journalpnid 000382 9003

Johansson et al 2009
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Research Questions
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Programmatic Target Intervention
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Enrichment of Households with
Infection; Heterogeneity in Intensity ~ Provides approach for targeted intervention

Julie’s Larval Points

Numbers of Households

Exclude large portions of region as potential breeding sites Breeding sites only near human risk
areas



Summary

 Many of SMAP applications are directly
related to public health issues (floods, food
security, etc)

* |In addition, the risk from many infectious
agents vary in time and space and are
Influenced by factors related to SMAP
level 3 & 4 data products

 These agents affect populations at
national and international levels



